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(57)  Apparatus for forming a layer having a surface
texture in response to a surface texture signal includes
a fluid ejection head adapted to deliver polymer fluid.
The apparatus positions a receiver relative to the fluid

Apparatus for forming textured layers over images

ejection head and such receiver having a preformed im-
age, and causes the fluid ejection head to deliver poly-
mer fluid over the image in accordance with the surface
texture signal so that a solid polymer layer having a de-
sired surface texture is formed over the image.
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Description

[0001] The present invention relates to the formation
of textured layers over images.

[0002] Ink jet printing has become a prominent con-
tender in the digital output arena because of its non-im-
pact, low-noise characteristics, and its compatibility with
plain paper. Ink jet printing avoids the complications of
toner transfers and fixing as in electrophotography, and
the pressure contact at the printing interface as in ther-
mal resistive printing technologies. Ink jet printing mech-
anisms include continuous ink jet or drop-on-demand
ink jet. US-A-3,946,398, which issued to Kyser and oth-
ers, in 1970, discloses a drop-on-demand ink jet printer
which applies a high voltage to a piezoelectric crystal,
causing the crystal to bend, applying pressure on an ink
reservoir and jetting drops on demand. Piezoelectric ink
jet printers can also utilize piezoelectric crystals in push
mode, shear mode, and squeeze mode. EP 827 833 A2
and WO 98/08687 disclose a piezoelectric ink jet print
head apparatus with reduced crosstalk between chan-
nels, improved ink protection, and capability of ejecting
variable ink drop size.

[0003] US-A-4,723,129, issued to Endo and others,
discloses an electrothermal drop-on-demand ink jet
printer which applies a power pulse to an electrothermal
heater which is in thermal contact with water based ink
in a nozzle. The heat from the electrothermal heater pro-
duces vapor bubble in the ink, which causes an ink drop
to be ejected from a small aperture along the edge of
the heater substrate. This technology is known as Bub-
blejet™ (trademark of Canon K.K. of Japan).

[0004] Recently, the ink jet printing technologies have
advanced significantly so that the ink jet printers can
provide images that are close to the silver halide photo-
graphic prints. One key requirement for photographs is
the surface texture properties. The silver halide photo-
graphs have two common types of surface textures:
glossy surface and matte surface. Different users tend
to have their personal preferences in the type of the sur-
face texture. Gloss refers to the luster and brightness
associated with the surface, which is appealing to some
users. A gloss surface is usually produced by a smooth
surface. One property or shortcoming of the gloss sur-
face is that the viewing of an image is dependent on the
illumination and the viewing angles. This is why some
users prefer a matte surface that is less dependent on
illumination and view directions. A matte surface is often
provided by some surface textures, for example, a rough
or granular surface, that can scatter light in different di-
rections. The scattering of light decreases gloss and can
keep the viewing of an image more or less constant un-
der various observation directions. Sometimes, a mildly
matte surface is also called a satin surface. There is a
need to conveniently provide ink images with both
glossy and matte textures so that the ink images can
mimic silver halide photographs.

[0005] It is therefore the object of the present inven-
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tion to provide for different surface textures overimages.
[0006] Another object of this invention is to provide
ink images with variable surface textures using an ink
jet apparatus.

[0007] A further object of this invention is to provide
variable gloss levels for different areas of an image.
[0008] These objects are achieved by apparatus for
forming a layer having a surface texture in response to
a surface texture signal, comprising:

a) a fluid ejection head adapted to deliver polymer
fluid;

b) means for positioning a receiver relative to the
fluid ejection head and such receiver having a pre-
formed image; and

¢) means for causing the fluid ejection head to de-
liver polymer fluid over the image in accordance
with the surface texture signal so that a solid poly-
mer layer having a desired surface texture is formed
over the image.

[0009] A feature of the present invention is that a tex-
tured surface can be produced on an image such as an
ink image so that the glossiness of the image can be
varied from glossy to matte texture according to user
preference.

[0010] Another feature of the present invention is that
the texture surface is produced by ejecting polymer fluid
using a fluid ejection print head and the subsequent po-
lymerization of the polymer fluid on the ink image.
[0011] Afurther feature of the presentinvention is that
a surface texture digital signal defines a frame for an
image and the frame has a different surface texture from
the surface texture of the adjacent areas over the image.
[0012] An advantage of the present invention is that
a matte surface texture can be produced on a glossy ink
receiver after the ink image is produced so that a user
can choose either glossy or matte texture according to
user preference.

[0013] Another advantage of the present invention is
that the textured surface can be varied so that ink imag-
es mimic surface textures of silver halide photographic
prints without changing the receiver stock.

[0014] Yetanother advantage of the present invention
is that the surface topology of the matte surface can be
controlled fluid drive electronics according to an input
surface topology digital image so that according to user
preference. Different topologies can be produced for dif-
ferent applications.

[0015] FIG. 1 is a schematic of an ink jet printing ap-
paratus in accordance with the present invention;
[0016] FIG. 2 is a flow diagram of operations of the
ink jet printing apparatus in FIG. 1;

[0017] FIG. 3 is a cross-sectional view of a receiver
having an ink image and a transparent solid polymer
protection film formed by the apparatus in FIG. 1.
[0018] FIG. 4 illustrates the information about the sur-
face texture corresponding to different image pixels in
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a surface texture digital signal in FIG. 1; and

[0019] FIG. 5 shows an embodiment of the present
invention where an image is surrounded by a frame of
a matte surface using the information set forth in FIG. 4.
[0020] The present invention relates to the formation
of textured layers over images. Preferably, the images
are formed by ink jet printing.

[0021] Referring to FIG. 1, an ink jet printing appara-
tus 10 is shown to comprise a computer 20, control elec-
tronics 25, print head drive electronics 30, ink jet print
heads 31-34 for printing black ink (K), cyan ink (C), ma-
genta ink (M), and yellow ink (Y), and a plurality of ink
reservoirs 40-43 for providing respective colored inks to
the print heads 31-34. A digital image to be printed can
be either input or produced by the computer 20. Surface
texture requirements are input by a user to the computer
20. As described below, the computer 20 sends a digital
image 14 to the print head drive electronics 30. The dig-
ital image 14 defines the ink image 140 to be formed on
the receiver 80. According to the surface texture require-
ments, the computer 20 produces surface texture digital
signal 16 that defines the properties of the surface tex-
ture on the polymer layer 150 to be formed over the ink
image 140 (FIG. 3). The surface texture digital signal 16
includes information which indicates the desired surface
texture of a layer to be formed. Specifically, the surface
texture signal 16 can be an image file which specific sur-
face texture of a polymer layer corresponding to differ-
ent pixels (FIG. 4).

[0022] Inthe presentapplication, the term surface tex-
ture refers to the height deviations of a surface from a
flat smooth surface. Surface texture can be described
by average roughness which characterizes the irregu-
larities of surface texture. The surface texture profile can
be measured by digital profiling instruments with com-
puterized analysis techniques. One example of such in-
struments is a stylus profiler, Dektak 3ST, available from
Veeco Instruments Inc., Watford, Herts, U.K.

[0023] The print heads 31-34 are fixed to a holder 45
which can be translated by a print head translation motor
71 along the gliding rail 54 in the fast scan direction (as
indicated in FIG. 1 by the arrow). The gliding rail is sup-
ported by supports 55. The print heads 31-34, the fluid
ejection head 123, and the holder 45 are transported by
several mechanisms, shown in FIG. 1. More specifically,
there is shown a belt 56, a pulley mechanism 57, and
the print head translation motor 71. The print head trans-
lation motor 71 can be a stepping motor or a DC motor
with a servo system.

[0024] The ink jet printing apparatus 10 also includes
a receiver transport motor 70, an ink receiver 80, and a
platen 90. The receiver 80 is supported by the platen
90. The receiver transport motor 70 provides relative
movement between the receiver 80 and the ink jet print
heads 31-34 with a roller 65 that moves the receiver 80
in a slow-scan direction that is orthogonal to the fast
scan direction. It will be appreciated that both the receiv-
er transport motor 70 and the print head translation mo-

10

15

20

25

30

35

40

45

50

55

tor 71 are bi-directional so that the print heads 31-34,
the fluid ejection head 123, and the receiver 80 can be
transported back to the starting position.

[0025] The ink jet printing apparatus 10 further in-
cludes fluid ejection drive electronics 60 and a fluid ejec-
tion head 123, for transferring polymer fluids to an ink
image, as described below. The fluid ejection head 123
contains a polymer fluid that is supplied by the fluid res-
ervoir 44. The fluid ejection head 123 is preferably an
ink jet print head, either thermal ink jet or piezoelectric,
as described in the background of this application.
When an ink jet print head is used, the polymer fluid is
transferred to the ink image in discrete polymer fluid
drops 125, in a similar fashion to ink jet printing. Polymer
fluid spots 130 are therefore formed on the ink receiver
80. The computer 20 controls the fluid ejection drive
electronics 60 to determine the amount or the location
of the polymer fluid applied on the ink receiver 80. The
polymer layer 150 can be formed over the whole ink re-
ceiver 80 or only over part of the ink image 140 as shown
in FIG. 5.

[0026] InFIG. 1, the fluid ejection head 123 is held on
the holder 45 and can be simultaneously moved by the
same transport mechanism as the ink jet print heads
31-34. Alternatively, the fluid ejection head 123 can be
mounted on a separate transport mechanism. The fluid
ejection head 123 can also include a page-wide array
of nozzles so that the relative movement between the
fluid ejection head 123 and the receiver 80 is provided
by the roller 65 moving the receiver 80 under the actu-
ation of the receiver transport motor 70.

[0027] The operation of the ink jet printing apparatus
10 is illustrated in FIG. 2. To start the printing operation
in box 200, a user inputs surface texture requirements
of the image to be formed to the computer 20 as shown
in box 210. For example, the user can choose a glossy
or a matte surface texture on the ink image. The user
may also require a specific degree of gloss that can be
produced by a surface texture. FIG. 3 illustrates a fin-
ished ink image 170 having desired surface textures(at
the end printing in box 280). The ink receiver 80 contains
a plurality of ink pixels 110 that form an ink image 140.
A solid polymer layer 150 is formed over the ink image
140. The surface texture of the polymer layer 150 is pro-
duced according to the surface texture digital signal 16
from the computer 20.

[0028] InBox 220, the user is given the choice wheth-
er he or she wants to vary the surface texture. If the an-
swer is yes, a surface texture digital signal 16 is de-
signed in box 230. A specific example of such surface
texture digital signal is shown in FIG. 4 as a digital image
having a plurality of image pixels 400 and surface tex-
ture properties therewith. A design pattern of the surface
texture is shown in FIG. 5.

[0029] In FIG.4, a surface texture digital signal 16 is
shown to be in the form of a digital image having a plu-
rality of image pixels 400. Each image pixel 400 is as-
sociated with at least one pixel value (not shown) that
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describes the amount of polymer fluids to be delivered
to that specific pixel for forming desired surface texture
properties. In the process of transferring polymer fluids
over the ink image 140 (in box 260), these pixel values
are sent by the computer 20 to control electronics 25
and in turn to the fluid ejection drive electronics 60. The
fluid ejection drive electronics 60 converts the pixel val-
ues to the number of and the volume of the polymer fluid
drops 125 to be delivered to the corresponding image
pixel. After the solidification of the polymer fluid spot 130
in box 270, the thickness or height of the polymer layer
150 is formed at this image pixel 400 that will produce
the gloss level required by the user.

[0030] In the present invention, the perceived gloss
level is correlated with the roughness measured by a
profile instrument. The roughness measured by the pro-
file instrument is calibrated to the amount of polymer flu-
id and the thickness of the solid polymer layer 150 re-
quired at each image pixel 400. In FIG. 4, the greater
thickness (or height) in the polymer layer 150 is repre-
sented by a darkest shade of gray; the median and
smaller thickness are respectively represented by light-
er shades of gray.

[0031] FIG.5shows the design of one desired surface
texture, made in accordance with the surface texture
digital signal 16 as described in relation to FIG. 4. A cent-
er image 500 and a frame image 510 are printed on a
glossy ink receiver 80 by the ink jet print heads 31-34
using the procedure described in relation to box 250
(see FIG. 2).

[0032] It will be understood that the surface texture
digital signal 16 can define a different surface texture of
the polymer layer 150 for the frame image 510 than the
surface texture of the polymer layer 150 for the center
image 500. The center image 500 can be an image of
user's face or a scene. The frame image 510 can be a
decorative border such as a pattern representing picture
mask or a theme such as from the Disney movie
Jurassic Park. A matte surface texture is then produced
over the frame image 510 by forming a polymer layer
150 as described in boxes 260 and 270. The design in
FIG, 5 makes the glossy center image 500 stand out in
the surrounding of a matte frame image 510, which is
pleasing to and desired by many users.

[0033] The ink image is next first printed in box 240.
A digital image can be input to or produced in the com-
puter 20. The digital image is processed in the computer
20 by image processing algorithms well known in the
art, for example, tone scale calibration, color transfor-
mation, halftoning, ink rendering and so forth An ink re-
ceiver 80 is loaded to the ink jet printing apparatus 10
and then moved by the roller 65 under the control of the
receiver motor 70.

[0034] If the user chooses not to vary the surface tex-
ture of the ink image 140 in box 220, the surface type
can be selected according to the user's requirement. No
polymer fluid needs to be applied. This is the mode of
operation in the common ink jet printers currently in the
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market.

[0035] If the user chooses to vary the surface texture
of the ink image 140 in box 220, the receiver 80 loaded
to the ink jet printing apparatus 10 can be either a glossy
or a matte surface. But the ink jet printing apparatus 10
only needs to store ink receivers of one type of surface
texture, which is one advantage of the presentinvention.
For example, a glossy ink receiver 80 can be used. The
ink image 80 can be made either glossy or matte by ap-
plying polymer fluids according to the surface texture
digital signal 16, as exemplified in the description in re-
lation to FIG. 5. Alternatively, a matte ink receiver 80 can
be used. The glossiness can be increased or decreased
at different areas of an ink image as defined by the sur-
face texture digital signal 16. This feature of the present
invention reduces the type of ink receivers stocked at
the printing site and saves the operator interventions in
switching between receivers.

[0036] The computer 20 sends signals representing
the digital image 14 to the print head drive electronics
30 that prepares electrical signals for the print head
31-34 according to the digital image data. During each
printing pass, the computer 20 controls the control elec-
tronics 25 to operate the receiver transport motor 70 and
the print head translating motor 71. Under the control of
the computer 20, the receiver 80 is positioned for image
pixels to be formed and then the print head translating
motor 71 moves the ink jet print heads 31-34 in a fast
scan direction (shown in FIG. 1). The print head drive
electronics 30 operates the ink jet print heads 31-34 to
deliver ink droplets 100 to the receiver 80 to form ink
pixels 110 on the ink receiving surface of receiver 80.
Each ink image 140 is usually formed by printing in a
plurality of passes.

[0037] After the ink image 140 is printed, a question
is asked whether surface texture is printed or not in box
250. If no surface texture is to be printed, the printing
operation ends in box 280.

[0038] If a surface texture is to be printed, in box 260,
polymer fluids will be applied over the ink image 140 that
has been printed on the ink receiver 80. The computer
20 sends surface texture digital signal 16 to the fluid
ejection drive electronics 60 in accordance to surface
texture requirements. As described above (FIG. 4), the
surface texture digital signal 16 determines the amount
the polymer fluid applied to each location on the ink re-
ceiver 80. The polymer fluid is transferred to the ink im-
age 140 in discrete polymer fluid drop 125 by the fluid
ejection head 123. The polymer fluid drops 125 form pol-
ymer fluid spots 130 over the ink image 140 on the ink
receiver 80. The time interval between formation of the
ink pixels 110 and the ejection of polymer fluid drops
125 is controlled by the computer 20. Preferably, ink pix-
els 110 is apparently dry on the surface of the ink receiv-
er 80 before the polymer fluid is applied.

[0039] Reviewing the operation of the ink jet printing
apparatus 10, print head electronics actuates the print
head 31-34 for delivering ink to the receiver at different
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positions for forming ink pixels 110 on the ink receiver
80 to form an ink image 140 in accordance with the dig-
ital image 14. The fluid ejection drive electronics 60 ac-
tuates the fluid ejection head 123 for applying polymer
fluid over the pixels formed by the first ink jet print head
so that the polymer fluid forms a solid polymer layer 150
for producing the type of matte surface perception as
required by the user in box 210.

[0040] The polymeric fluid can be an aqueous solu-
tion, polymer dispersion, polymer suspension, or a pol-
ymer melt, such as a resin or latex solution. The poly-
mers can include a single type of monomers, or co-pol-
ymers of more than one type of monomers. The co-po-
lymerization can be blocked or randomized. As de-
scribed below, the polymers can form a solid polymer
layer 150 when solidified by polymerization. The poly-
meric fluid can also include colloidal particles such as
silica, clays, mica, and polymer particles. The particles
are typically in the range of 0.1 - 3 microns in diameter.
The polymeric fluid can also include stabilizers, sur-
factants, viscosity modifiers, humectants, and other
components. These additional components help the
polymeric fluids to be effectively ejected out of the noz-
zles of the fluid ejection head 60, prevent the polymeric
fluid from drying at the nozzles, or assist the polymers
to properly coalesce over the ink image 140. Examples
of the polymer fluids tested in the present invention are
described below.

[0041] The matte surface perception is produced by
the scattering of light by the rough surface features in
the polymer layer 150 as shown in FIG. 3. The surface
roughness can be produced by controlling the amount
of polymer fluid delivered at each image pixel 400 ac-
cording to the surface texture digital signal 16. The sur-
face roughness and the scattering of light can be en-
hanced by colloidal particles in the polymer fluid. The
colloidal particles can cross-link with the polymers and
the ink receiver in the process of forming the polymer
layer 150 as described below.

[0042] In the present invention, the ink images 140
were printed using thermal ink jet HP 1200 Professional
Series Color printer and a piezoelectric ink jet Epson
Color Stylus 900 printer. Kodak Inkjet Photo Paper, Ep-
son Glossy Film, Quality Glossy Paper and Photo Paper
are used on the Epson Color Stylus 900 printer. Kodak
Inkjet Photo Paper, HP Premium Inkjet Glossy Paper,
HP Premium Photo Paper and HP Photo Paper are used
on the HP 1200 Professional Series Color printer.
[0043] An Epson Color Stylus 200 printer is used to
apply the polymer fluids over the ink images 140. The
polymer fluids are first transferred to the ink cartridges
for the piezoelectric print head on the Epson Color Sty-
lus 200 printer. A block of foam material is placed in the
cartridge to hold the polymer fluid and dampen the fluid
motion during printing. The polymer fluids can include
5% or 10% AQ polymer, or 2% polyvinyl pyridine, or 5%
polyurethane in aqueous solution. Glycerol is also add-
ed to the polymer fluid as humectant at 5% concentra-
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tion.

[0044] Ink images 140 were printed on receivers 80
using the Epson Color Stylus 900 printer and the HP
1200 Professional Series Color printer. The ink receiv-
ers 80 carrying the ink images 140 were fed into the Ep-
son Color Stylus 200 printer. An image file containing
the surface texture digital signal 16 was designed on a
computer. The image included at least one area with a
uniform density. The image file was sent to the Epson
Color Stylus 200 printer. The polymer fluids were deliv-
ered by the fluid ejection head 123 (that was piezoelec-
tric print head) to form a wet polymer fluid spots 130 over
the ink image 140 in accordance to the image file. The
location and the amount of the polymer fluid spots 130
were controlled by designing as image in accordance
with the surface texture requirements. For example, one
or a multiple monolayers of the polymer fluid were over-
coated on the ink image 140. Printing resolution (dot per
inch), number of fluid ejection drops 123 per pixel, print-
ing speed, drop volume for the delivery of the polymer
fluids were also varied.

[0045] One advantage of the present invention is that
the application of the polymer fluids does not involve the
contact of an applicator (such as a contact roller) with
the ink image. It has been found that applying polymer
fluid in contact with the ink image can disturb the ink
image and cause significant loss in image quality.
[0046] Inbox 270, a solid polymer layer 150 is formed
by the polymer fluid spots 130. As shown in FIG. 3, the
finished ink image 170 has the ink image 140 which in-
cludes a plurality of ink pixels 110 and the polymer layer
140 having the desired surface texture. Polymer fluid
spots 130 are applied over in box 260 the ink image 140
in accordance with surface texture digital signal 16. The
polymer fluid spots 130 are polymerized to form a solid
polymer layer 150 over the ink image 140. Strong chem-
ical bonding is formed between the polymer layer 150
and the ink receiver 80. As it is well known in the art, the
polymerization can occur through drying in the air, and/
or with the assistance of heating or radiation. Preferably,
the solid polymer layer 150 is transparent for viewing of
the ink image.

[0047] The surface texture of the polymer layer 150
was varied by controlling the number and the location
of the polymer fluid spots 130 as defined in the surface
texture digital signal 16. The resulting surface textures
of the polymer layer 150 were quantitatively measured
with a surface profiler instrument as described above.
Quantitative metrics such as average roughness (Ra)
was used to characterize the roughness and for moni-
toring the intended target set by the surface texture dig-
ital signal. Preferably, the height variation of the solid
polymer layer 150 (FIG. 3) was in the range between 0
micron (no polymer fluid spot) to 10 microns at each pix-
el. The polymer layer 150 enhanced the scattering of
photons and decreased glossiness of the ink image 140
in a controlled fashion.

[0048] A gloss surface was also be achieved on a
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smooth polymer layer 150 by uniformly delivering fluid
ejection drops 123 over an area of the ink image 140.
An additional benefit of the polymer layer 150 is that it
also improves the durability of the ink image 140.
[0049] Alternative to the inkimages 140 printed by ink
jet printing apparatus as described above, the ink image
140 can also be printed by a thermal dye diffusion print-
er, a laser thermal sublimation printer, a thermal wax
printer, electrophotographic printer, and a photographic
printer. A polymer layer 150 can be formed over ink im-
ages 140 printed by these techniques.

[0050] Printing of the ink image 140 and formation of
the polymer layer 150 are shown as completed in box
280.

[0051] Otherfeatures of the invention are included be-
low.
[0052] The apparatus wherein the surface texture dig-

ital signal defines a frame for the image and such frame
has a different surface texture from the surface texture
of the adjacent areas over the image.

[0053] The apparatus further including atleast one ink
jet print head for forming an ink image on the receiver.

PARTS LIST
[0054]

10  ink jet printing apparatus
14  digital image

16  surface texture digital signal
20  computer

25  control electronics

30 print head drive electronics
31 ink jet print head

32  ink jet print head

33  inkjet print head

34  ink jet print head

40  ink reservoir

41 ink reservoir

42  ink reservoir

43  ink reservoir

44  fluid reservoir

45  holder

54  gliding rail
55  support
56 belt

57  pulley mechanism

60 fluid ejection drive electronics
65 roller

70  receiver transport motor

71 print head translation motor
80 ink receiver

90 platen

100 ink drop

110 ink pixel

123 fluid ejection head
125 polymer fluid drop
130 polymer fluid spot
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140 ink image

150 polymer layer

170 finished ink image

200 start printing

210 input surface texture requirements
220 vary surface texture?

230 design surface texture digital signal
240 printing ink image

250 print surface texture?

260 apply polymer fluid in a texture pattern
270 formation of solid surface texture
280 end printing

400 image pixel

500 centerimage

510 frame image

Claims

1. Apparatus for forming a layer having a surface tex-
ture in response to a surface texture signal, com-
prising:

a) a fluid ejection head adapted to deliver pol-
ymer fluid;

b) means for positioning a receiver relative to
the fluid ejection head and such receiver having
a preformed image; and

¢) means for causing the fluid ejection head to
deliver polymer fluid over the image in accord-
ance with the surface texture signal so that a
solid polymer layer having a desired surface
texture is formed over the image.

2. The apparatus of the claim 1 wherein the surface
texture digital signal contains pixel values corre-
sponding to the properties of the textures at each
pixel location.

3. The apparatus of the claim 1 wherein the solid pol-
ymer layer provides a matte surface on the image.

4. The apparatus of the claim 1 wherein the polymer
fluid is an aqueous polymer solution.

5. The apparatus of the claim 1 wherein the polymer
fluid includes colloidal particles.

6. The apparatus of claim 1 wherein the fluid ejection
head is an ink jet print head such as thermal ink jet
or piezoelectric ink jet print head.

7. The apparatus of claim 1 wherein the polymer fluid
is delivered in the form of discrete fluid drops.

8. The apparatus of claim 1 further includes fluid ejec-
tion drive electronics for controlling the fluid ejection
means for applying polymer fluid over the image.
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9. Apparatus for forming an ink image and a layer over
the ink image having a surface texture in response
to a surface texture signal, comprising:

a) at least one ink jet print head for formingan 5
ink image on a receiver;

b) a fluid ejection head adapted to deliver pol-
ymer fluid;

¢) means for positioning the receiver having the

ink image relative to the fluid ejection head; and 70
d) means for causing the fluid ejection head to
deliver polymer fluid over the ink image in ac-
cordance with the surface texture signal so that

a solid polymer layer having a desired surface
texture is formed over the ink image. 15

10. Apparatus for forming a layer over an image, the
layer having different surface textures at different
locations of the image in response to a surface tex-
ture signal, comprising: 20

a) a fluid ejection head adapted to deliver pol-
ymer fluid;

b) means for positioning a receiver relative to

the fluid ejection head and such receiver having 25
a preformed image; and

¢) means for causing the fluid ejection head to
deliver different amounts of polymer fluid over

the image in accordance with the surface tex-
ture signal so that a solid polymer layer having 30
different surface textures at different locations

is formed over the image.
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